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Abstract of JP5252578 
PURPOSE:To mi 
the sound wave as a medium through the fixed 
transmission line by converting a data signal 
into a modulation signal, transmitting it after 
converting into the sound wave at the 
transmission section, converting the 
propagated sound wave into the modulation 
signal at the reception section, and taking out 
the demodulated data. CONSTITUTION:A 
signal showing the data of an electronic water 
meter 12 is changed to a modulation signal in 
a modulation section 14, sent to a water pipe 
10 of the 



in 16. On the other hand, 
the sound wave through the water pipe 10 is 
changed to a modulation signal at a reception 
section 20, demodulated to a signal showing 



enabling to take out the data. The 
communication of a sound wave medium I: 
enabled through the fixed transmission line 
such as the water pipe 10. As a result, witf 
.mission line, data can b 




in is needed, resulting in making the 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The sending set characterized by providing the modulation section which generates the 
modulating signal which modulates the signal which shows data and changes, and the 
transmitting section which changes said modulating signal into an acoustic wave, and transmits 
to a solid-state transmission line. 

[Claim 2] The receiving set characterized by providing the receive section which receives the 
acoustic wave which spreads a solid-state transmission line, and changes into a modulating 
signal, and the recovery section which recovers the signal which shows data from this 
modulating signal. 

[Claim 3] Communication system characterized by providing a sending set according to claim 1 
and a receiving set according to claim 2. 

[Claim 4] The receiving set characterized by providing the receive section which receives two or 
more acoustic waves which spread a solid-state transmission line, and changes into two or more 
modulating signals, respectively, and the recovery section which recovers the signal which shows 
each data from these two or more modulating signals. 

[Claim 5] Said solid-state transmission line is the sending set according to claim 1, 2, 3, or 4 
characterized by being ducts, such as a water pipe and a gas pipe, and the measured value of 
the measuring meter attached in this duct etc. being said data, a receiving set, or communication 
system. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the sending set, the receiving set, and 
communication system which communicate data through an acoustic wave in a detail further 
about a sending set, a receiving set, and communication system. 
[0002] 

[Description of the Prior Art] The method of collecting intensively data (inspection-of-a-meter 
data), such as the former, for example, a waterworks, and the amount of the gas used, in the pin 
centerjarge through communication system is performed. As a transmission line used in such 
data collecting system, there are ** telephone line, **CATV, ** power line, and a ** self- 
management line. It is the communication system which transmits said data from which all were 
changed into the electrical signal to a pin centerjarge with an electrical cable. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following technical problems 
in the above-mentioned conventional communication system. 

** Since connection fees start in the case of the telephone line, the technical problem that 
management cost increases occurs in inspection-of-a-meter systems which must collect much 
data, such as a waterworks and gas. Moreover, in order to use the general local loop, the 
technical problem that collection of data cannot be performed also occurs during circuit use. 
** In the case of CATV, the technical problem that an employment area will be limited in the 
service area of a CATV firm occurs. Moreover, the household set as the inspection-of-a-meter 
objects, such as a waterworks and gas, needs to join CATV, and the technical problem that a 
system is inapplicable occurs about a non-joined household. 

** Since the data which are transmitted in the case of the power line are an electrical signal, 
they have the technical problem that the processing which eliminates the induction from the 
power line is required. 

** In the case of a self-management line, the technical problem that management cost increases 
occurs. 

The technical problem that construction of newly laying an electrical cable depending on 
installation locations, such as a water meter besides above and a gas meter, is needed also 
occurs. Therefore, this invention aims at offering the sending set, the receiving set, and 
communication system which communicate data through an acoustic wave through solid-state 
transmission lines, such as an established water pipe and a gas pipe. 
[0004] 

[Means for Solving the Problem] This invention is equipped with the next configuration in order 
to solve the above-mentioned technical problem. That is, a sending set is characterized by to 
provide the modulation section which generates the modulating signal which modulates the signal 
which shows data and changes, and the transmitting section which changes said modulating 
signal into an acoustic wave, and transmit to a solid-state transmission line, and a receiving set 
receives the acoustic wave which spreads a solid-state transmission line, and is characterized 
by to provide the receive section which changes into a modulating signal, and the recovery 
section which recover the signal which shows data from this modulating signal. When a sending 
set is plurality, a receiving set receives two or more acoustic waves which spread a solid-state 
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transmission line, and should just possess the receive section which changes into two or more 
modulating signals, respectively, and the recovery section which recovers the signal which shows 
each data from these two or more modulating signals. For example, said solid-state transmission 
line can be made into ducts, such as a water pipe and a gas pipe, and can use as said data the 
measured value of the measuring meter attached in this duct etc. 
[0005] 

[Function] An operation is explained. The signal which shows data is changed into a modulating 
signal in the modulation section, is changed into an acoustic wave in the transmitting section, 
and sending out of it is attained to a solid-state transmission line. On the other hand It is 
changed into a modulating signal in a receive section, and gets over to the signal which shows 
data in the recovery section, and the acoustic wave which it is sent out to a solid-state 
transmission line, and is spread becomes possible [ taking out data ]. 
[0006] 

[Example] Hereafter, the suitable example of this invention is explained in full detail with an 
accompanying drawing. First, the fundamental configuration of the communication system of this 
example is explained with drawing 1 . In addition, the automatic meter reading system of a 
waterworks is mentioned as an example, and this example explains it. 10 is an established water 
pipe which is an example of a solid-state transmission line. Although a water pipe 10 has a 
desirable metallic conduit on propagation of an acoustic wave, as long as propagation is possible 
enough to the destination (receiving set) in an acoustic wave, a plastic conduit, an earthenware 
pipe, etc. may be used. 12 is an electronic water meter and is a conventionally well-known object 
(for example, refer to JP.3-21 731 ,U). The water meter 12 is detectable [ the amount of water 
which flows to a water pipe 10 to addition water consumption etc. ]. It becomes data with which 
the addition water consumption which the water meter 1 2 detected is transmitted. The data 
concerned are sent out as an electrical signal. 

[0007] 14 is the modulation section and generates the modulating signal which modulates the 
electrical signal which shows data, such as addition water consumption sent from the water 
meter 12, and changes. In this example, the spectrum diffusion method strong against a noise is 
adopted as a modulation technique. As long as there are no problems, such as a noise, 
modulation techniques, such as AM and FM, are sufficient. 16 is the transmitting section and is 
attached in the water pipe 10. The transmitting section 16 is arranged [ near the water meter 
12 ]. The transmitting section 16 changes into an acoustic wave said modulating signal generated 
in the modulation section 14, is spread to a water pipe 10 and sends it out to it. A sending set 18 
consists of above-mentioned modulation sections 14 and transmitting sections 16. 
[0008] 20 is a receive section, it is sent out to a water pipe 10, receives said acoustic wave to 
spread, and changes it into the modulating signal which is an electrical signal from the 
transmitting section 16. In this example, other sending sets besides a sending set 18 are 
attached in the water pipe 10, the acoustic wave from two or more sending sets which spread a 
water pipe 10 is received, and it is respectively convertible into two or more modulating signals. 
22 is the recovery section and recovers the signal which shows data, such as addition water 
consumption, from the modulating signal changed in the receive section 20. In this example, since 
two or more modulating signals are generated as mentioned above in a receive section 20, the 
recovery section 22 recovers the signal which shows each data from two or more modulating 
signals. In addition, in this example, the spectrum diffusion method is adopted as a recovery 
method. A receiving set 24 consists of above-mentioned receive sections 20 and recovery 
sections 22. 

[0009] 26 is a data terminal and collects the signals which show data, such as addition water 
consumption to which it restored in the recovery section 22. A receiving set 24 is arranged to a 
predetermined format by using the data sent from two or more sending sets connected to the 
water pipe 10 as the data which became independent, respectively, and is transmitted to the pin 
centerjarge which carries out the centralized control of the data through a cable or a wireless 
means. In the pin centerjarge, the data sent from the data terminal 26 of every place are 
processed centrally unitary, for example, waterworks dues etc. are calculated. 
[001 0] Next, with drawing 2 , the example of the transmitting section 1 6 and a receive section 20 
is explained. 28 is a case and is attached in a water pipe 10. Since a case 28 is laid underground 
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with a water pipe 10, it is formed watertight with synthetic resin. 30 is a coil, winds an electric 
wire around the core 32 of the magnetic substance, and grows into it. The coil 30 is electrically 
connected to the modulation section 14 or the recovery section 22. 34 is a diaphragm and is 
formed with the magnetic substance. The diaphragm 34 is attached in the case 28 lower part 
possible [ vibration ]. When a case 28 is attached in a water pipe 10, as for a diaphragm 34, an 
inferior surface of tongue contacts to a water pipe 10. In the case of a sending set 18, an 
acoustic wave is sent out to a water pipe 10 by vibration of a diaphragm 34, and in the case of a 
receiving set 24, if a diaphragm 34 receives the acoustic wave which spreads a water pipe 10, it 
will vibrate. In addition, in the case of the sending set 18, a diaphragm 34 is formed with a 
magnetic material and, in the case of the receiving set 24, is formed with the permanent magnet. 
[001 1] In the case of a sending set 1 8, the modulating signal which is the output of the 
modulation section 14 is inputted into a coil 30, and a coil 30 is excited according to a 
modulating signal. Consequently, the diaphragm 34 formed with the magnetic material vibrates 
according to a modulating signal, and sending out of an acoustic wave of it is attained to a water 
pipe 10. On the other hand, if the diaphragm 34 formed with the permanent magnet receives and 
a diaphragm 34 vibrates, induced voltage will generate the acoustic wave which spreads a water 
pipe 10 in the case of a receiving set 24 in a coil 30. By detecting this induced voltage, it 
becomes convertible into a modulating signal about an acoustic wave. 

[0012] Next, the detailed configuration of the modulation section 14 is explained with drawing 3 . 
36a is the protocol section, receives the data (measurement data, such as discernment of a 
water meter 1 2, and water consumption etc.) from a water meter 1 2, and changes the data 
concerned into a predetermined format according to the protocol between the recovery sections 
22. 38 is the coding section and codes the data changed into the predetermined format. In the 
case of this example, it changes into the code of a binary number. 40 is the wave generation 
section and changes the data by which binary encoding was carried out in the coding section 38 
into the digital signal to which the modulation was applied. 42 is a D/A converter and changes 
into an analog signal the digital signal generated in the wave generation section 40. 44a is 
amplifier and amplifies the analog signal changed by D/A converter 42 to the analog signal of a 
predetermined voltage level. This amplified analog signal is sent to the transmitting section 16, 
and sending out of an acoustic wave of it is attained from the transmitting section 1 6 to a water 
pipe 10. 

[0013] Next, the detailed configuration of the recovery section 22 is explained with drawing 4 . It 
is amplifier, and 44b is an acoustic wave transmitted through a water pipe 10 from the 
transmitting section 1 6, and a receive section 20 receives and it amplifies the electrical potential 
difference which appeared as induced voltage of a coil 30 to the analog signal of a predetermined 
voltage level. 46 is an A/D converter and carries out digital conversion of the analog signal 
amplified by amplifier 44b. 48 is the detection section and detects the signal by which digital 
conversion was carried out by A/D converter 46 including a multiplication circuit. 50 is a filter, in 
this example, arranges four frequency filters 50 (the filtering frequencies of each filter 50 differ, 
respectively) in juxtaposition, and changes. Each filter 50 filters the signal detected in the 
detection section 48 on a predetermined frequency (band). 52 is the decode section, it 
integrates the output voltage of each frequency (band) filtered with each filter 50, performs 
algebra processing defined beforehand, and decodes the data (measurement data, such as 
discernment of a water meter 1 2, and water consumption etc.) transmitted from the transmitting 
section 1 6. A detection signal is filtered with the above-mentioned filter 50, and processing of a 
spectrum diffusion method is performed by decoding in the decode section 52. In addition, a 
method with the well-known processing in a spectrum diffusion method is adopted (for example, 
refer to R.C. Dixon work and "the newest spread spectrum communication (issue: JATEKKU 
publication)"). 36b is the protocol section and restores said data decoded according to the 
protocol between the modulation sections 14. The restored data are sent to a data terminal 26, 
and data, such as water consumption, are collected. 

[0014] In an above-mentioned example, although the example which formed one receiving set 24 
was given to one sending set 1 8, next, one receiving set 24 receives the signal from two or more 
sending sets 1 8 with drawing 5 , and the system which collects data is explained. In addition, the 
system which carries out the intensive inspection of a meter of the water consumption of every 
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house in an apartment is mentioned as an example, and is explained to drawing 5 . Sending set 
18a of every house is prepared in the water pipe 10 (solid-state transmission line) which 
includes a head tank 56 in an apartment 54 at the serial (good, even when it is parallel). Water 
meter 12a is connected to each sending set 18a. Moreover, water meter 12b for detecting the 
total water consumption of the story concerned and sending set 18b which transmits data, such 
as amount of water of water meter 1 2b, are prepared in each story. In addition, since the 
configuration of water meters 1 2a and 1 2b, sending sets 1 8a and 1 8b, etc. is an above- 
mentioned example and identitas, explanation is omitted. 

[0015] One receiving set 24 is formed and receives data, such as discernment of each water 
meters 12a and 12b transmitted via a water pipe 10 from each sending sets 18a and 18b, and 
water consumption. Since a configuration is an above-mentioned example and identitas, the 
receiving set 24 of this example also omits explanation. In a receiving set 24, the data of each 
water meters 1 2a and 1 2b are arranged for every meter based on discernment of each water 
meters 12a and 12b. The data of each water meters 12a and 12b which the receiving set 24 
detected are sent to concentration meter 26a (equivalent to the data terminal 26 of a last 
example), concentration meter 26a indicates the data concerned by meter, or sending out (good 
also on radio) of it is attained to the telephone line via the terminal box 58. This intensive 
inspection-of-a-meter system can perform collection of various data, such as the amount of the 
electrical and electric equipment used, if not only the amount of the waterworks used but the 
dues inspection-of-a-meter system and solid-state transmission line of the gas which used the 
gas pipe as a solid-state transmission line are securable. 

[0016] Then, the application of the equipment concerning this invention and a system is 
described. When a water pipe 10, a gas pipe, etc. are used as a solid-state transmission line, 
detection of the laying-under-the-ground part of the water pipe 10 grade concerned is attained 
by sending out an acoustic wave from a sending set 18 to the water pipe 10 grade currently laid 
underground in the earth, and receiving the acoustic wave from surface of the earth. When the 
water pipe 10 grade to which the laying-under-the-ground part is unknown was investigated 
conventionally, there was no approach besides excavating anyhow. However, it attaches in a part 
of water pipe 10 grade which has exposed the sending set 18 of this invention to surface of the 
earth, and a predetermined signal is transmitted, by looking for the location which can receive 
the signal concerned, detection of a laying-under-the-ground part is attained, and useless 
excavation work can be made unnecessary. Moreover, in the case of a water pipe 10, leakage of 
water often becomes a problem, but since a different acoustic wave is always [ forward ] 
generated in leakage of water, a judgment becomes possible in whether they are whether leakage 
of water has occurred with the water pipe 10 concerned, and no by detecting an acoustic wave 
peculiar to leakage of water with the receiving set 24 of this invention. As mentioned above, 
although many things have been described about the suitable example of this invention, of 
course, many can be changed in the range this invention does not deviate from the pneuma of 
invention rather than is limited to an above-mentioned example. 
[0017] 

[Effect of the Invention] If the sending set concerning this invention, a receiving set, and the 
communication system using both are used, the signal which shows data will be changed into a 
modulating signal in the modulation section, will be changed into an acoustic wave in the 
transmitting section, and sending out of it will be attained to a solid-state transmission line. On 
the other hand It is changed into a modulating signal in a receive section, and gets over to the 
signal which shows data in the recovery section, and since the acoustic wave which it is sent 
out to a solid-state transmission line, and is spread becomes possible [ taking out data ], the 
communication link of data of it is attained through an acoustic wave through solid-state 
transmission lines, such as an established water pipe and a gas pipe. Consequently, if even the 
solid-state transmission line is established, it will become collectable [ data ] always. Moreover, 
it is not influenced of the noise by the electromagnetic induction on a solid-state transmission 
line. Furthermore, when using established solid-state transmission lines, such as a water pipe, 
the installation work of a solid-state transmission line is unnecessary, and the higher efficacy of 
being economical is done so. 
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0^«R*SHJiiJ«K&5. ^ff«g2 4©ii 

3 4lfcJB»« 3 4 b . fittfi 3 4 aJfiMrT 4 £ . 
3-fJl/3 0KIN|BiBE3W»*-r*. C©«3»«E**UJ 

[0012] m 3 iftic^PSP 1 4©PUMfl5c 

y-* 1 2ifih<Df-H (*Sttrf-* 1 2 ©WW. ffiffl 
10 7]<S^©ltS'Jr-^9) £S«U «B98IS2 2i©IBI© 
ha^tcft^TllSR^-i^BfE©?*-'?? Rc 

saft-rs. 3 8«^b»"c*o. &rj£©7*-v?h 
2 auK© a - k fcsaw a . 4 o aagje&sBPr * o . 

«HHtS3 8 T 2 it a - FftSflfc**-**. «I8**> 
Wtfv y*JMt^KSaif *. 4 2 BD/Aa>/t- 

*?*»>. ^^giuo-ea^n/cf^ *y$Mm 

%7j-U#tmte%MTZ, 4 4aB7>7"C4>'3« D 

20 EU^OT^O^m^fcifWif S. C©iifl3n/cT 
^ a # ^ffSP 1 6 h ti . ^{f Si 1 6 

[ 0 0 1 3 ] JKK. B 4 i ft(ca» 2 2 ©» U IrtftA 
KoH-CKW-rS. 4 4bB7>7 , "C$>0, xSilffil 6 

i o ^/M'-c^fi3n-c*^ ; tja-c*- 3 T, 

gffigp 2 0 *«3Mr U . 3 -f ;l/ 3 0 ©tHMS i L f 39in 

tcnmzmfenfzi'^wri-um^tmmz. 4 

8BA/D3^<-jn?*0, 7>7'4 4 bTiMIStl 

tcr+v ?m ztj s. 4 8 awKflrc 

30 *0. HUWIK***. A/D3>^-$4 6-C7 ; ^y 
*^SSftS4ifcfS#*«iR-rS. 5 0 B7 -f ;l- jfC* 
0, *H»J-CB4«©ia«^ 5 0 

€>) ^?iJ(ClBSLrfiSS 0 §7 -< ;l/#5 0B^jgSP4 
8"C«SSSnfcm#*9fS©SliR» (fif«) T7-fJVi? 
•;>^-J-5. 5 2BfJ[#Wr*0. S7^;V*5 0{CJ: 

•)7^w y>ysnfc*^n©jas8» ©ffi 

3P1 63&>eSHtShfcf t -i' (*jt>-f 1 2©«W!I. 

40 ffiffl**^©ft$'j7---£#) ^a^-rs. ±!5©7^;b 
W ^> c i K J: "9 x ^ ^ h 7 Affif5t*SC©«HlW*>n 

ummmztiz («*.«. r. c. f^v>t, 
r«if ^ ^ h 5 Ate^jift *s ( jstf : y + f ? f w 

IK) J #JR) . 36b B7'P h a;^-C* »3 , ^MU 1 
4 i ©Psl© y'u h 33 juocts o -ca^ 3 ftfciui2r- * % 

so [0014] ±SE©JOtW«:*»i,»rB 4 l ffloSlf^* 
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*s, 5 4 *«ca»©aft mm 1 8 *» e ©ft^£ i 
i o (nwaiss) mpaymamM. i 8 a «?'j 

1 2 aWftHSftr^*. *fc, &Ktt:K3tt 

Pt©*8ttffl*«*iftffi-r a fc»©*it^ - * i 2 b i . io 
*aM~* i 2 b ©**&©**- 

1 8 b#»W6ttrt>5. 12 a, 1 

2 b , j*ft «■ isa, i8b mmmmmmmm 
t m-%: co-cm mtGto? s . 
[ooi5] gftgg 2 4 b i mm htixm, &m 

{mm i8a, i8b *> 6?m<g i o oram § 

ftT < S&Tkjf ^ -*12a, 12b ©IftBiJ, ffiffl7KS 

$;©?*- **s<rr a. *§ejt«i<osM«« 2 4 femes 

2 4(C*Jl>r. &7j<ji^-# 1 2 a. 12b©-f-* 20 
B, f 1 2 a, 1 2 bOtUMKa-^-Crf- 

*12a. 12b©f 1 '"fB»**ltf^2 6a (fl&Ot 

«©**-**- s ^ 2 e^ras) ^atn. »*&#t 

S2 6aBa»f , -**^-*«w^»). *FB5 8 

««©5 s -*©JK***T5C4*J'C*a. 30 
[0016] **W{C»SSIt, ->XrA©fS 

SK3ti"tt,»a*ann o^aswo. *©«r«:Mi$ 

*» 6 SfiT S c 4 K «fc t) , 3R*at« 1 0 3©8Sffii?f 

*at« i o *s*8aE-r a»£« 4 k*> < »t§ twee 
■mwmfr^tt. bipb, Tmwo&ffinw 1 8 &t&$ 2 0 
tcgifflbTt,>S7Kam 1 otfo-auKKij wtBfffi© 2 2 

<i-5f£aHIU ^i^«iWfg%it0T ; S:^-rc4{C 40 2 4 



k-c * 5 . * fc , *am 1 0 ©*§ m&ifi i> b t on 

■K%*#. »*©»£. IEm^4BJI&ofcW$£#6 
£TSfc«>. «*!|^©^«**3^©5HiSil2 4't? 

Kwa-r a c 4 tc «t d , 3K#are 1 0 -cmwmz. l x 

5**fljgfljjB£&s. £lh. 
mtwcco^-ra^a^-ctrfcj&s. *»WB±ifi©llJS 
W{cffiffi3n*©-CB&< . *iH©«»*ja«l/S:l>« 

h-c^< ©aac**i/»*©i*«>fe5^**. 
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^-$^m i 5(±j-rc4^njtgi^^©t s l gsi§©7K3i 
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-*©fflfl*snIte4Sc4. ^©ifSH. H#£g!»3*.« 
W6*l"Ct>ti». ^oTfe'f-f ©JRJft*iW«B4ttS. 
*fc. H#e*K±«:*jW attffiSf$K: <£ S^-Y X©|> 
*fc*W5C $5tc, 7Kii ! t^©KiS:©@H* 

fejiSS* ffl I > £ Jf £fc BBlf^e^KgO^gl^^^St 1 

0 1 ] $l6ii{c^SjiffvxfA©^ifeW^Lfc^ 

H2] jtlfta5*fcBSmSIJ©«iS«:^0fc»rliH. 
S3] ^ffgPC^^Lfc^a^^^VT^^A. 
04] W©»SWc/P^?^T^A„ 
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